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(54) ALUMINUM MATERIAL COATED WITH TIN OR TIN ALLOY LAYER, EXCELLENT IN 
SOLDERABILITY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an aluminum material suitable for electr^agnetic shielding for portable electronic 
equipment, etc., by coating a base material made of aluminum with a tin or tin. alloy layer excellent in solderability. 
SOLUTION: A base material of aluminum is coated with tin or tin alloy layer. At this time, a tin concentration gradient layer, in 
which tin concentration is gradually lowered toward the direction of the base material by mutual diSusion, is formed at the 
interface between the base material and the coating layer to improve the joining strength between them, by which the occurrence 
of the peeling of the coating layer due to heat at the time of soldering and the exposure of the base material can be prevented. 
Further, electroplating process, electroless plating process, immersion process, etc., can be applied at the time of coating the 
surface of the base material of aluminum with the tin or tin alloy layer. Moreover, at the time of forming a tin concentration 
gradient layer at the interface between the surface of the base material and the coating layer, a process where heating is 
performed in a nonoxidizing atmosphere to difiuse the tin in the coating layer into the surface of the base material, a process 
where the base material is immersed in a molten tin or tin alloy bath to carry out diffusion of tin into the base material 
simultaneously with coating, etc., are used. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 ♦*** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the aluminum material which covered the tin suitable for 
electromagnetic wave shields, such as portable electronic equipment, which is excellent in soldering nature, or the tin-alloy layer. 
[0002] 

[Description of the Prior Art] The shielding case which carried out the box chip box of the galvanized steel sheet, or the plastics 
case which carried out electroless plating of copper or the nickel, and electric-conduction-ized them inside is used for the shield 
material for intercepting conventionally the electromagnetic wave revealed from electronic equipment etc. By the way, the 
portable electronic equipment used in the position near a human body like a cellular phone is increasing, and the influence which 
it has on the human body of the electromagnetic wave revealed from here is beginning to be regarded as questionable in recent 
years. For this reason, lightweight shield material applicable to portable electronic equipment is desired strongly. 
[0003] Although excelled in shield nature, since it is heavy, the shielding case which carried out the box chip box of the 
galvanized steel sheet is unsuitable for portable, and it is chiefly used for deferred type electronic equipment. Moreover, there is 
also a fault in which a surface zinc layer corrodes with time and spoils a fine sight. Although the plastics case which carried out 
electroless plating of copper or the nickel to the inside is lightweight, the layer of copper or nickel breaks by the distortion of a 
case etc., or it separates, and there is a problem that an electromagnetic wave is revealed from there. 

[0004] Since it was such, the shielding case which carried out the box chip box of the aluminum plate was developed. For weight, 
die case made from a galvanized steel sheet is [ this case ] 3 about 1/. It is light and, moreover, aluminum has the advantage on 
which it excels in corrosion resistance and a fine sight is held for a long period of time. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since the shielding case made from aluminum was inferior to soldering 
nature, it had the fault of having used special solder or requiring caulking processing further after soldering. Then, the shielding 
case made from aluminum which covered tin or the tin-alloy layer and improved soldering nature was proposed. However, the 
aluminum base material was exposed on the occasion of soldering, the wettability of solder got worse, and this case had the 
problem that it was stabilized and soldering could not be performed. Since it was such, this invention person etc. inquired about 
the cause which the aforementioned aluminum base material exposes, the pressure welding of tin, or the enveloping layer and 
aluminum base material of a tin alloy is carried out by cold rolling, adhesion is inadequate, and it traces that the front face of an 
aluminum base material oxidizes by heating at the time of being soldering, and the aforementioned enveloping layer exfoliates, 
and it came to complete [ the conventional thing advances research further and ] this invention. The purpose of this invention is to 
offer the aluminum material which covered the tin suitable for electromagnetic wave shields, such as portable electronic 
equipment, which is excellent in soldering nature, or the tin-alloy layer. 
[0006] 

[Means for Solving the Problem] this invention is the aluminum material which covered the tin or the tin-alloy layer tin or a 
tin-alloy layer excels [ layer ] in the soldering nature characterized by forming the concentration- gradient layer of tin in an 
interface with the aforementioned aluminum base material, tin, or a tin- alloy layer, and being covered on the aluminum base 
material. 

[0007] It prevents that form the concentration-gradient layer of Sn in an interface with the enveloping layer of an aluminum base 
material, tin, or a tin alloy, raise both bonding strengths, an enveloping layer exfoliates with the heat at the time of soldering, and a 
base material exposes the aluminum material of this invention. The concentration-gradient layer of Sn is a layer which an 
enveloping layer and a base material carry out counter diffusion, and are formed, and Sn concentration dwindles towards the 
direction of a base material here. 
[0008] 

[Embodiments of the Invention] Aluminum has about 60% of copper conductivity, and is excellent in shield nature. Moreover, ; 
for aluminum, conductivity is seldom spoiled by addition of about several% of alloy element. Therefore, many aluminium alloys of 
JIS-3003 grade are used in this invention. A pure aluminium like JIS-1 100, of course can also be used. From the field of box chip 
box processability, the aluminium alloy of JIS-5052 grade is suitable. In order to cover tin or a tin-alloy layer on an aluminum 
base-material front face, electroplating, an electroless-plating method, the dipping method, etc. are applicable. How to heat the 
aluminum material which covered tin or the tin-alloy layer on ** aluminum base-material front face in nonoxidizing atmosphere. 
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and to make a base material difiuse Sn of an enveloping layer in order to form the concentration- gradient layer of Sn in the 
interface of an aluminum base-material front face, tin, or a tin-alloy layer. ** The method of making a base material difiuse Sn etc. 
is used at the same time it covers tin or a tin alloy on a through (hot DIP) base-material front face in the tin which fused the 
aluminum base material, or a tin alloy. 
[0009] 

[Example] An example explains this invention in detail below. 

(Example 1) Thickness A tin-alloy layer with a thickness of 15 micrometers is electroplated to both sides of a 3.0mm JlS-5052 
alloy board, respectively, and it is this. It cold-rolls in thickness of 1 .0mm, and, subsequently is in nonoxidizing atmosphere. The 
aluminium alloy board which performed the last heat treatment of which 3min(s). heating is done at 150 degrees C, and covered 
the tin-alloy layer was manufactured. 

[0010] (Example 2) Thickness It let the 2.0mm JIS-5052 alloy board pass in the fused tin alloy, and about 10-micrometer 
enveloping layer was formed. The thing of a chloride system was used for flux. Next, it is thickness about this. The aluminium 
alloy board which cold-rolled to 1 .0mm and covered the tin-alloy layer was manufactured. 

[001 1] (Example 1 of comparison) The aluminium alloy board which the last heat treatment was not performed in the example 1, 
and also covered the tin-alloy layer with the same method as an example 1 was manufactured. 

[001 2] Thus, the aluminium alloy board which covered each obtained tin-alloy layer was cut in the predetermined size, it 
considered as the sample, and solder wettability was investigated about each. Solder wettability is a sample. It dipped into the 
**** eutectic-solder tub held at 230 degrees C, the wetted area of solder was measured, and it expressed with the percentage 
(rate of wetting) to the total surface area of this wetted area. Moreover, EPMA analyzed the existence of the concentration 
gradient of the tin in the interface of an enveloping layer and a base material. A result is shown in Table 1 . 
[0013] 
[Table 1] 
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[00 1 4] It is an example article of this invention (No. 1 - 1 2) so that more clearly than Table 1 . Solder wettability had the very good 
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rate of wetting of solder at 92% or more. The concentration-gradient layer of tin is formed in the interface of a base material and 
an enveloping layer, and this has firm junction of both sides, and is because an enveloping layer did not exfoliate. On the other 
hand, example article of comparison As for No. 1 3 - 1 8, the rate of wetting of solder fell to 8 1 % or less. This does not have the 
concentration-gradient layer of tin in the interface of a base material and an enveloping layer, and junction of both sides is 
inadequate, and it is because the aluminum base material was exposed with the heat at the time of being soldering. 
[001 5] As mentioned above, although the aluminum material which covered the tin alloy was explained to the JlS-5052 alloy 
base material, this invention does so an effect with the same said of the aluminum material which covered tin to other aluminum 
base materials. 
[0016] 

[Effect of the Invention] As stated above, since the concentration-gradient layer of tin is formed in the interface of tin, or the 
enveloping layer of a tin alloy and an aluminum base material, the aluminum material of this invention is excellent in soldering 
nature so that both sides are joined firmly, an enveloping layer may exfoliate and an aluminum base material may not be exposed 
at the time of soldering. Therefore, it is very useful as electromagnetic shielding materials, such as portable electronic equipment. 



[Translation done.] 
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